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TUMOR NECROSIS FACTOR R3MUIAT1CN AND fT3 PREPARATKDN 
porttfwW 1 . TW wi. firit rtpof^ 

COC 000«*1«1 PCX l«QII/^«M 1^ rJI^i^v"-^ 
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EP 162.847 dlMtoa^t tn •nzym* conjugcte oompoattl n comprtslng m •nrymt oon|ugat«. a calcium mt 

JP S71flB435 puMth#d ftovwnbar 26. 1 982 disctesas modWad polypapUdM wh#r« an or p«t of tha ■mtno 
arouM art aubatltuttd v»mh a polyrthoxyl mo««ty. OE 2312615 publiatwd Septembw 27. 1973 (KadosM 
ccuptfno or pdymara to compounda contammo hydroxy or amino groupa. ^ 

EP 147.761 dlacloa#a a covalant cofi|ugalt orf alpha-l-protalnaaa InWWtor and watar-sdutola polymar. whara 

at a dicarboxyflc add such aa poly<athyfai» succWc anh^ 

EP^SlirpubHehad SaptarS^ 11 1966 to T.k«la Chamlcal tndustrlaa^. 
modinad lymphoWnaa contaWno PEG bondad dlr^ 

such aa *ha, bata or gamma Intarfaron or lntoi1a«idn-2 .^^^ . 

Tak^wahl at al Hoeh«m. and Bteo hvs. R—. Comnu 121. 281-286 (1984) (SadOM modHylng rvnmtotn 

MM tM modHkMlion of •apwaskttMO from twi and ^^^^^^5^^ae»iMd by 
Btoiwdfcid PoMnow. (Nx* York: Aotdtmte.Prw. 1980), p. 441^1 dtodoM ttMt «^;n>M n?;™^ 
modMeatlen of NoyniM mch 

■ctlvrtod by •uceWirtdyl iueelntto or e^ute chlortd* to lf«^^ 
^iSlL^SfSlL fflbfwoi*. h«i^ 

bloiodeal tettwHy and phamiaooldnatlca of tumor nocreaia Hactor (TW). .^^^ 
Aooortlnrty. *• p«»aart hwnttan prwMaa te modByino tumor nacriMla hctor to »»oflW 

piolooow* l»oli^ of tha modWad TNF hwrtB la ratrtid to Iha afB^ 

Mor.apao«eal»y.«hapraaartlti«ii8onladb.cladto^^ 
mart ptmoa««lca«y accaptaMa aqwoua eanlar 5^*^^ 
nacroala ItetBT (TWn oowlartV conJUQ«t*l to a i«lai^^ 

polyattiylaM gfyool polyman and po»yoxy«hyWw» polyola. * 
iSuh«»ut«lora«bamutadalon.andwllh«aie»laroipa^ 

oolSSte *• "fNPvto « «rtda tol^ lonnad ft^ 

M liydrojtyauoclnlmlrla aatir of a PEQ or mPEO caitoKyle add. 

>Swthar aip«t of tNa kiMntton raaidaa In a prooaaa <br praparing a pNimaewitleal compedlton 



(a) pi»partno • »»«w«<ubla polymar «4th at laaat ona tor^ 

MlaetMl from Ota oreup eonaWng of.polyafthytana glyeot PO^JJ^ mdi^^^ 
whsrdn add polyeaiylana glycol polymar la unaubattulad or aubaimitad ^ 

andaaldpolyallawiai*attutad: ^_«k-^----.«««uM*hiateaioiai» 

(b) rwrtino bWo^ealy adfc» 71# «»lth tita fwolh* gro** of tald polymar ao M 

aoMw. aal ai lliial i w i H uga lart lW: and ,«.,„„m,mm 
(c»lom«iB»gaaldTNFInanon.loide.lnait.pl»imac«*tt8yw 
Tl» TOP hariii mar b» cwalnad ftom tiaaua euftjraa or by ra^^ 
fn«iima*m aourea auch aa. a*, mouaa, nrt. n*)blt pflmali^ plQ "i* »«M^ 

irom«l«»wio«o^andmorapn<MI)lylaiW)omblnantl«*n» m-«..iim4» 
Tha tamiTOP harabi may ba oMdnad tn raoombhw* ^J^^V^J^^T^^S^^^, 
3ia:7aM» Yamada at d.. X Btotactmoioay. (1986) 3:141.168: Wmg at "^-.^^ <2^2iM^ 
9Sit at aL. Nttn (UndonlH^^^^^: EP Py«*$:J3^^ 
aub6rt>adOcgSgi6. 1986; lP16aj»apijb6tHod January 18. 
im nn u ay > ii i y f^TOFm«ybaobtdnadaadaicrtbad»g14>.0« 

'121iSCSlii&'i!l««i*^ 

BP 186.646. ^ubiahad8aptambar2B. l^iOfMPg^P^rT^ 
airtno aolda la dteioaad in 8» 168m P«biahad Oetotoar * 19M (^^^ 
cwiaapcin(inn0n71(Wjl>«f> inWatitttnTr-r-^^ laa* Th> rinrtw^f watwTW amino adgi 
STSSTSSw I. *<*»aad in B> 168^14. pU*Hid J«ianf «. H» 
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prwJ tlmlwv to th«t d.«alb«l Jn u5 pSn^ 

iw bi MHMi ■ - "~-v«iw. t pftlew fbnn of TW mw h« tAt»h«w ■« ^ ..^^ ^ i ^ 

•■isor n (Muam fenn. All aueft prMwmena vrfifeii ntain Hub. kiL^L^^T^ 

conJuQMJcn vrtmBiech«ldakCert»h«Mita^^ ind a» mow comnonly by 
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•ettMtsd ddtytrm. HNSA is dMcrtM m BIwtnaov at al.. Ptetld—: 3yn»Mto.S>\icair*-Functlcn. 
PfBeaadfc HMO<»«S«v«nttAmai1cirPtptM»Svw<>oal^ 

B 1^4^ ray-ioo. ■ftd m NltacW at tL, Hlgt>-T»c>moici<iy Rout> to Vlrw Viedn— tAnwIcm Sodty fof 
MeroMoiooy: 1988) antttM 'Nov** Agw* tor CeuoUng SynthaWc PeptkJM to Cartaw and It* Appaoatkm.* 
A« eatar bonds ara dtemlcaRy and phyalofoglcally laaa atabla Uian amida bonds, tt may b« prafsrabia to ua« 
chantesi tranateonattona In tha coupling ra«:tton wtiieh would produca caitoxytte aclda or uvMm without 

concurrant production of aatara. ^. _^ 

Tiw TNF ttnjs mocSflad Is than fonnulatad In a non-toxic. Inart. pham«e«ilk^ 
madhjm. prafWiMy at a pH of about 3 to 8. mora pr^afaMy 8-8. For In ^ appteaHona. tha modaa of 
admlntoliatlon and ftormUatlon « not critkal. Aquaoua fennutettona comp^Wa 
madlum w« ganafilly be uaad. VVhan uaad i ^ for tharapy. tha a«arta pro«*jct w« conalat of a 1^ 
W diasokwd In «i aquaoua buffer In an amount which wa provld» a phann«»ullca«if secaptab^ 
lha titotura la rwwnatmjiad A wBlar-aolUWa caitlar auch M manrltol n«» op^^ 

Thadoa!*^^ m tha femuMon w« dapand on tha In vjw afllcaey data oMainad aftar 

DfadMoai taatfna and wM dapand maMy on ttw uMmata uaa. 

eonvanHentf parantarH aquaoua tnlactlon sudt aa. a.0.. dMnad tMlsr. _ 

oaHanf a oamolortert oondWon) to provWa iharapy tharato, L*. to W naoplaatio eafla. _ ^ 

'*SSS5Ed«&raohn«»o««»T^^ 

natowTfta aasasTthTctiaiactailstlci of itta TWF. tha paMant. and tha paaant'a Matwy. Fy wanga. 

«uaw 5M dw avaw waak. Of onoa avaiy taw waalta. Tha ehaianca r«» can 

httafWtolSlnQawloa. 
ufdaaa othaiwlaa notad, and al taraparalupaa ara in dagraaa CaWua. 
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EXAMPLEI 

Prapmlten of PeOyMad IMP 



ho«»orby.m«hod.lm«.rtol« \ 

rsas^^r^sssTa?^ ^ i 

praparilon la daaoifcad by Bhainaosr at w iftd^ 

mS^HNSA inay ba (laad as tha aothwiad PeaTTR p«^^ ^ 



B. CflUDlno at PCQ* to TNF . 

A^Sffiof hum. THP lha «W -g« ^ 
fM. 1T«P waaMueadfrom pubMy avalaMa *:<0<»5«:l£2*J^ 
aaquanea anoo4ho human ir» i(«a pfapaiad by pfoAieInQ arrtohad^^ 

3Sr7«P«*«. "Wtoraww^ 
Immadlolaly |»aead»»o «N arc aaqiisnoa anoodno 

muMamSaTaanaa wai* aalaotail «)d uranda igaM Mo a uip mailon vaetera to. obWn preevyeoe 
IttpSatoii^ tha mulafc Tha mutali^^ 

J?!ri!!in"5 oTSfS'fSZ;^ v»^ohm», ph 8i -^j-:-:;^ n2 

aiiuaouaPeQ* tamolrfaBoalhim 1 toSOparmolaof TNF and sullWartSOmM^^ 
rilhl?«l»«» o» 1.0 ml Tha Peo« waa dhaol-ad at 100 ^ 

Allarthorw«hisMnotharaaodonprecaadadat2rCteraOmlnulaa.Tharaactowaa(^^ 
«td tha Pea*-TNP DM laody for tothar prooaaabio- 

C PuiWcaMon al ModMad TW ^ . . . — — imiwimi inm 

Uakto DEAE Ion aiehanga U iuii ato qfMiy. tha vartoua toma ol PEQylatad TWP_ywa 
unmo«ad TW. A asmpla of 1 mQ 01 Tr» modWad with a molsr awa^ 
celumaA>ia>>itfsmofO«Ow<yisodfcimcWorldaln30mt[»<aawaanmatl.Onnifti*uona7J^ >c 
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7-5 cm T3K OEAB^^ odunn. Ihm bufttr wm 10 mM Tft» cbkMrn pH 8i ABquota of tht fricttorw wve 
ftMcyvd for TT4F blo«ctMI)r m d«scrtb«d m Exvnpto IIB. 

EXAMPLE » 

Chancterlzatton of PEQyMad TNF 



A. dtn ohanctwizitlon of modNM TNF product* 
Th« ftwtlont <^ th» OEAE cokflTW mly^ 
W ^ptad to ttM tht flrtettont wm mbctd wtth conc«ntr«t*d SOS tampto buffer. Thtn 25 microgrHns of 
pn»«{n warn ;e&d«d onto a o«l Iatm and ^uopTkirasMt for about li tvoura at ^ mUAnkp^s. TT;a o^tc w^ra 
stakiod and than daaMnad. 

Tholrtaataiutinq paakl^tha kana x ch a ng»coiunm ap pa af adtDt^ It 
conalttad of Ilia monoinarT>r band it 16,000 molaoularwalg^ TYm aate 

■■■^faij- *- »— * »-•-■ — ,1 - ^^^^ e^m m tk A^m " ^^^^ ^^^.u^ . 

TNF monomar eonlugMd wtth ona, two or mora molaotiaa of P&k*. Tha ratadwv- proporlton of unnMdmad 
TNF monomar to ItM inodMlad moftoniara dacraaaad aa paaka alutad aaflar from ttw ooluran. That la* tha 
aariar alutino paaka wara mora MgMy modBlad with PEQ. Tha pro^ 
molaoulaa of PEQ* waa alao Mghaat In th* aarly aMng pai**. 



B. eiOMtMr of PeOylrtadTNP aa « POnodon ol tha Extant d ModMeaSan 

FinaoAona flrom tha aforamantlooad DEAE oolumn aaparaflon ofTNPiiMxWxJ ^^huflwa fcid mohr axcati 
of PEQ* wan aaaayod by tha L-eS9 TNF cytotoado btoaaaay daacribad balow. 

inBbwvaaaay syaiamiaan nipnywa owwanwiic w wroaaaay wficnpaniina 
acjlMly* t ta da flrao ol oornrtalten wfth tholn vlw tonornaoroalaaaagfoCCarwwaii atat, P^^ Najl» Aoad. Sd 
(USA) (107g>. 72aees> aupnu lawatpraaaiywhiown;howaMar.aaltutl^^ 
vwToomMlon'B aiqpaciaB ba 

alaoflhiaaaolM^trittiiaaaaay,Ttioaaaayla aimlarlnoofKafytlottwtifaflli^ 

uaad muflna oala and madiylana K)lua ataMng* Howawari tha UMO aaaay haa boan thown harain to 
oofralaAa ((tor HL-4&<Sartvad TNF) mMi human tumor, oal flno cytoftodc^f* 

In ttia L*4S9 aaaay lyatami L4fi9 calv ara praparad ovamlQttt aa monol^fara In micralftar plateau Ttia taat 
aamplaa ara dMwl two-fbid acroaa tha ptata, W Inradalad. and ttwn ^dad onto tha praparad cat 
monoiiq^aro, Tha otihjwmaat In thowaia ara than brought to 1 |iq/mla c^^ 
to iMubate IS houra at src and tho plalaa ara aoorad ^bu^ undar tha microaeopa^ 
50,7QortOOMmart(alQrtiyinolhaaxlamoreaadaalhtRthaw%^^ OnaunftofTNFadfMttyfadafinodutha 
rac^prooal ol tha dHiMfcin it wtiich S04% Mtttg occura. 

Tta raatdta or tho LrW aaaaya or tho OEAE OQlunn fMlona ara ahown In Ti^ 
modmad TNF and FMton ao ia unmodmad TNF. Tho riaulla auooaat ttwl tha P6Q^^ 
6^48 haa ttta aamo apaolBo acflv^ aa tha unmodRladTNF* Mora MyNy l^^Qytiiadltomia of TNF (Praolfona 
4S^) ahow 'dacraaaad apadlo acM^. Tha acdvo PEGhTNF oontafina appraxknaaaljf aquai aroounta of 
unmodBad TNF m o n o m a fa and m o n o P CQ y iat > rt mono m araaadalaii»b>adby 80S ' PA QBLAaTNFIa> Jpw, 
moat ttoaljf ttia ao0M apaolaa la m mono PEQ^TNF monomar oomblnad wtti an unmod0ad monomar. Tha 
oomblrwtfon or two modHM fflonemars IFmcdono la alrnoat2»10^ 1^ 
TNF. 
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TABLE I 

Bi oact 1 vi ty of PEGyl ated TNF 

Fraction From Bloactlvity 
CoTuwn (Unlts/nw TNF) 
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2.04 X 
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5.88 X 
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. 1.32 X 
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1.12 X 
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1.47 X 
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WhMth«rMdlonwucanMoutftttfMorft«dln&(ain^ ptrmotoaTTNF.IfM 
un firictten<t» d TNPhglatp#oW^^ 

wn 1% ol ttw ip#cMo ictMy rifnslnInQ* ^ 

Ol Pt)Sfnwcoldh9tfcs d PCQyIilMl TNF coitiptfid to lAvnodM^ TNP 
It Is «p«cM tM th« icd^^ Thff iptdM hM • Jonoif 

EXAMPl£Ui * 

Pmpmtfta of PEOylcted 7W WNh 2000 Motoc^ 

A TNF dvlvatfvt of PEQ ol molteulir %MlgM 2000 pr^^ 
Exunplo I uibig PiQ-2000. Tbo MuMng dtrtMtfvt wm blolot^oily ictfvs. 

EXAMPUSIV 

Prtpofstton cf TNP ModMod With Polyoxjfitfiylitod Q^^cocol (POO) (EnpootKl Rooidti) 

A. ftywitot o > Artviltd POO-TNF 

PolyosQfitfvytatod ^ycorel (POO) of itiotecuiy w<iQN6000iw>> cu< toifi < y n tt^ oi liod 

To 10 8 of POQ WM adM 2^ 9 Qfcftvte anIiyMto (a MiQltf 
ItrtMoKm^ll^ 

witti vlQOfOuo stIrrtnQ* Tlw produot wm ooOoctod md rthood wMh othof to yMd ibout 90Qi% POO xf^Ji^^A ^ 
prooud. im pRMmuM rwoiwi wm iKiyvQxyiuouiviwn u oncnDoa vi emniOT la* io ywo vw kow 
Mlir POQ'^futv^ H'hydWB y ouucliiiiHhio (POQ*)* It Is oMpoctsd Ihsl tho TNF dsscilbod In Exsmplo LBw ray 
bs rssctsd with tits POQ* st room tsmpsfiture undor ths oondMons Qsnsral^ dsscribsd tn Esnmpls I A Tbs 
pssollon Ribctivs fiMy Ihsn bo sppiod to s sopmtfon ooluRin for purlflcttfof^ snd ths frsctlons ms^fxsd tor 

homoQSftsHy by W^MB, gKl tor bioaotMty m dsscrtbod m Exmipli IS, 59 

In MntfTwy« ths prsosnt tnMsndon is soon to praMds 0 phsffnscstMtail oomposfdon lA^isisin blolOQtosI^ 
acllvo TNF proMK Is ssloctlMs^ oofi|uoslod to s po^fmsr of PfiQ or of 0 polyoxyothylttsd polyoL 

• A prannKNuooH oomposmon oompfisnQ s notMOOOO; ran« pipnnscwiicHf wi wiwuo oiiimvmv 
osnnsr moiNRi nnHfion ■ imoomo s oioioQics^f icows ssiscimv oofipiOMiQ nmar nooraoM wiw 
(TNF) wfisffsto tho TNF Is cow>ton 0 y oo>»igrtod lo s <iMtor lo m fcto po»nsr iils ot i d from ths group ^ 
oonsMiQ wpoyiwywtwyyooipcymsfssfw piJ ^fBpywiy»w 
polymsr Is wtsitalltulsd or substtutod ons snd ifi si^ 

^ A oomposMon sooof«io to cWm 1 wtismto said po4^ to s homopo^y^ 
WHOM of about 300 to 100.000* 

a. A oomposNton aooorar^ to cMn 1 or 2 vihsrsto ssM polymsr to 0 m 
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4-<»y*wV-«^\ltrob«ttm» wlfb(wt* Mtv or ths N-hytfroxysuednMd* esur of t e«itoxyae •dd oT mM 
poiymtr. 

l«tjdghfC^,«nd«^dTNFl«hunwrwuDmbm«rtTO^ r~^- 
5. A procw* for prtpirtifl t phtrmtc^ulteal conn^ 

Wlprtpartno a Mmtaf-^cMo^ poJymtr hn^ at fMst on« termtnal rMclfvt group vvhtrv 

poisroto, whar^ tald polytth^^ 

•flcyi group, and MM polycl ta unaubatnutad: 

fb) raacth»o btotefik^ay actNa tumor n^roato <^ 
ao aa to provWa a btoteglcaJly actNa, falac^ 

tomuMno iHd TNF !n a norHoxle. hart phafin«»nicafly aceaptabia ac^uaoua cwiIm' 

. 61 A prooaaa aco or di»a to dalm 5 aiharai^ Mid c^jumar a mAUMjW u^Wif ^k^^ 4ry> w 
100.0bO«)daaidTWtofbrfmMadatpHM. " ' ^ 

7. AprooaM aceordbiQ to claim 8 or 8 wti^ 
aniiydrtda to term a caitoxyto idd, and 
wtlh tha aold to term ioM ae«K«tad polymar %wmi ^ 



of raaettiQ wtti tha add ki tha pmanca or a cartodHnMa la N-KydroxyauccMnfcla or 
■^ir*«^H>-nWrebaii i ana aultente aoid. x^^-^ 

•ndalip (b) ii cmted out at apHofaboutMO. 

imitain ma rac f and aaldp oiymarlaallharahomopolyma^ 
or rnonomathyl polyothytana glycol, or a polyox^^ 
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